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"Causes of the Increased High Temperature Strength of Austenitic 
Chromium-Mi cKcl Steels of Large Grain Sixe" toy A. M. Eorzdyha v Reports of the 
Academy of Science of the U.3.S.R. , v. 60, No. 4, May 1, 1949, PP- 5^3-505* 

The main thought of this article is that the veil Known increased strength 
of austenitic iron- chromium niefcel alloys with or without other elements is 
caused toy the grain eixe, and that this influence or dependence is cauacd by 
the following : 

(1) The elze of the grain. 

(2) Degree of the alloying of the solid solution. 

(3) Secondary structural changes which take place at elevated tcnqpcratureo. 

In particular, ttoe author tries to ahov that commonly accepted method# Of heat 
treating iteels in done at insufficiently high temperature#, in fact, at 
temperature# below dissociation of complex carbides. This circumatoncedoe# 
not permit the utilisation of Improved high temperature propertieo of nickel 
and chromium with geuima iron. 

The author finally conclude# that the reason for higher strength *t elevated 
temperature# of austenites with large grain olie 1# primarily because °fthe 
separation of complex carbides, the degree of dispersion of which, as *8 

as the amount, increase# *t about the same rate a# the increaaa in the grain 
alze vith gradually elevated temperatures. 
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(l fftiUh'ntti-ijt-mi I' l ' ."/in,in iw.7 /7 ff 111*) 

1> narrminuv iipPMti muh-jio r'litia ri» yr raimr.'iPinu.tM, *ito Tpn.'rnyrvnfi'Ui- 
Morn, 1'imn'if "/KapMiipniim kmi»») cn/mium rurivvi.t I*;* -~Cr— -Ni. iimcmo- 
iumx r ipyic rypy rr.epanm i a.MMa-pacTMopn, n «' ir/M.iir'it ihim'i cTonotlii 
aanncicr nr Mpp/utnpintvii.Ho'i t (* pM iimctkou nfipafiwmi 

M 'i;u* 1 llnr 1 1 |, ; 1 1 1 1 r > p n • t n.'li* 1 namcii ( ian.lt lli'');iihn;p;min VK -nMin.ViPI* 

(■■'*). 'ith » ifiim’iipinurniH’ prsicitMM inra.iKii aa-ipuo i niiKnii a vr ri'imi unit 
: r iimfiri; lo'iiin iiMt maix K’Min'pnryp, .-jo/Knumv hm/Kp tpmim'P irypui 

/iitrcoinf.'iHiin iviuiKin.ix i: apfimnn, m* rinninn^mr iinm.-ii, i< # tt;i r i* ;p> Knnun 
r.rcx TPir/inyt’Tfui'miu.ix no iMnaaiuc rrii mm'pamx parntnpoit miKtvoi u xpoM.’i 

r V-JKlVM'MOM. 

I Inniiimpimt* H.rptMta iki;i wiKa.n;v an TOMiicpa r ypM, nriorncnmnioiuefi 
nn.'inor* pncrrmpt'iiiip n a x p iphii i p r.:na:m.i\ i-:apfM»;tn] , . 1 iiranrpc/ip rnCMHO 
rnuanimop c niAMH.iM pooinM a vo i tviminr n topna, rynovTiuMtitn noni.ima* 
pr ciiniicrua tipoMiinc'ri; (\\ iom wmvio rniipn i mi.'imm* li<».i:tv'|p(* 7 li) npii 
ni.irniaix TcMiipparypax, no it m >kp npPMn porno ni:i;K:m y;i;ntMP!fHP m 
iioncpiviHop i*y>KPMM(* ( V 

Oari/iKo, nnrKoai.Ky : _\v ii'mintNc rii.nr.M nn.a.viaini fn iamiimm taiiaeoM 

ll.’iac IH'IIKH'TH, IHHVIO/tHiV i ifi(‘ |rn! I P.‘l!,i’ I ISO 11 IipiK! H'MM MX ViVUmillTX, K.'IK 

iipaiMian, up sihajm ira np 'iiaionuicM. j« nOpaHoiKc iai-.nr: rujianim, it uranx 
Mom, iiih ■in , n iix rtMiaoyr i< 'li'innncni, na «Kpyminf .lopao- (■’), 

lii.uia t:/uvinna hohnik i iti.imniirh /iciirTitlliP.MMiyr) iipiiMiiny ot-Mpmoh- 
imrn itMiiiP njimmmi Hi'xo.nrnii TPpMiiMcrisoii oOpafini'Ki! na Ttai/invoToiriii* 
ni.u* ritotirrna ititirnKoaiTiipniiaimorn aycrpmiTi. 
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iu)i , .i.init?nniHi liaiJioyc inirmnncii. Kpynuo u*pnm:rorn ayrronina, nn.’ivM.tp- 
Morn a p<\«>vii»i aTo rppMH'MTJOui ofipafin ; mi (.taKa.iKti) iipn noci.Ma itucnKiix 
lVMiirpa rypax, Mn>Ki»r or>yc.inn:nmmi»eii: I) n«‘.’Mi'iiiiinii KpiicrajuiiPK'Ciaim 
M'pna . L J ) I’lviiPiii.m .iprnpiMiannnc in Titrpanro pannopa it .A) inopiciniiiMii 
r TpyiiTypiiM MM llpriipaNteniniMM, iipoilcxo/nnmiMM n TnrpanM pat-Tnnfu* 
iium.nnciim.tx TPMappa i ypnx. 

n aaiinniMncni < r ki > i i k p «' i imro rnr raaa ni.imi.i i» pa^nncil TOMm-pa rv 
pu mo/kpt iipona. . ;;»nn.i ii. n-tiui na 3fiix i}>a*-a <pnn. 

U npor ri'iiinr m r.r* ‘lat* npi‘iiMym«*i: ntpiNirs.' luiiaimp oKa:u.iisapi f'ppM.ni , 
tjniKi.jp (itf.Mll'Miti.i •cpna), unnnMin:! — Hiup<'ii ( <• i • IK’HI. JK*IMpnii:n«iif nr i n ) ; 

IpflUii t|r)K nip Mii'Vli*: \\\ IT. 
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i.'.'Io/Kjiux KapCnatm xpo.ua 1 iio.'iwjipiiMa m m 0.111/1,70 n a (pnc. 1 , Kpiia.oi M). 
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T;ik, /wivi naan 1 - 1 / i *1 -H (pnc. 1 , Kptmiui /l) yui-mam-nm* cKopocui 
m>.»ny*icci h npu GOO 1 c iioimiJuriHicM icMiiepaiypn mwoaaoii aaaa.iMi 
upomumiao n Gojii.uieii ciciiritit 6 a aroaapu pocry nepna u u mcumiicu kh 
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nil.'iMorpa) ayciensmioro :u'prr«i t to /(jui uccrnpmonuix nycTrniniiMX* cn-:a- 
I'oii ;t.»tn fie.iyivinp'vuiCTor » mixpoMa) rvimunmm* r f. Mov./iy 

viimii MojiitMmi.'iMtr m.ip r?nrc:jt KprmMMit nnpnim.umc't'Koro xapm; \ ena, a it 
/tornpnt|iMrr'irrKml nicTOMc j:oop;um;iT — *tipm.ibiMit ./ninwmn (pm*. :?). 

B to >ko opf-Mji /urn nycTcmmiwix cnjinnon, ihviq:?p>k(hiiim.x ;i!tcuep~ 
riioimoMy Ti»*p,*u»in*io f tiptiMoJitutemiyio aamicimncn, n /Jornpii(|oni'K'rKon 
cmctomc KoopAHiiar «iiaiipnme»mo - — rumma/tb annua* ycmitomm. mi y;ia- 
jioeii; Kpimut* nojiynniorcii -nor.irjm.iMH. 

Bm/i.hmo, yopo'iiimomcc »j?iihuijr cju)>kumx Kapf»n;ion, 

rreucHb AMcriPpimorm n kojihucctuo kotojmjx nnapncrnior tinpn.'ijirjihito 
poc'iy ricptr;? <* TOMiiirparypi.i ;jmic (’,*), ruiKJin.-iuii; ctch 

i»a njin mi i/o, oiiani.mnrMoc caMoii iicjfii'iiiiioft aycTcmmiom ar-piia, n 
m.Ka/Knor xnpar.rcp aamiciiMocrif, ycrriiimuiommM /uni necTapeimmnc 
i MrpriMx pncvrnopon. 

rTonymo mm c'iiit/icm AOKaanmiMM Taiouc to of>cTmm.vir»c run, »/ro 
iin.lit'ino ii ocnomiofi nycTriUMTitofc cipyKType mfiepoir/tirniponniimm xnp- 
liii.nimii ripnicrri'incKit lie imMcmier couponm/ieiimi manna uo.n 3 y- 
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